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(54) Information processing apparatus and method, and recording medium 



(57) An information processing apparatus in a bus 
system consisting of electronic devices and one or more 
information processing apparatus to control the elec- 
tronic devices. The apparatus includes a storage means 
for storing management information of control software 
elements for controlling the electronic devices; an 
acquisition means for acquiring a change of the connec- 
tion state of each electronic device to a bus constituting 
the bus system; and an execution means for executing 
assignment of the control software element, which is 
used for controlling the electronic device relevant to the 
acquired change of the connection state, on the basis of 
the connection state change acquired by the acquisition 
means. The acquisition means further serves to acquire 
device attribute information relative to the electronic 
devices, and the execution means makes a decision, on 
the basis of such device attribute information, as to 
whether the electronic device is the one controllable by 
the information processing apparatus and executes the 
assignment in accordance with the result of such a deci- 
sion as well. In this apparatus, the routine of assigning 
the control software elements can be completed fast. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an informa- 5 
tion processing apparatus, an information processing 
method and a recording medium, and more particularly 
to those adapted to achieve simplified and exact confir- 
mation of a controller which manages each of target 
devices connected to a bus. ro 
[0002] Recently, the IEEE1394 high-performance 
serial bus (hereinafter referred to simply as 1394 bus) is 
widely diffused in use. This 1394 bus permits connec- 
tion of a maximum of 64 devices thereto. And data can 
be transferred digitally among the devices connected is 
mutually via such a 1394 bus. In a bus system con- 
nected by means of this 1394 bus, each of the devices 
is discriminated from any other device and identified as 
either a target device to be controlled with regard to its 
operation or as a controller serving to control the other 20 
device (target device). The controller holds a device 
driver for controlling a controllable target device. And 
any device not holding a device driver controls the tar- 
get device via a controller which holds a device driver for 
controlling the desired target device. 25 
[0003] In a 1 394 bus, there occurs a bus reset when 
the system power is switched on, or when any new 
device is connected additionally to the system or any 
existing device is disconnected from the system. Upon 
occurrence of such a bus reset, it is necessary to exe- 30 
cute a routine of device driver rearrangement for assign- 
ing the device drivers to be held in controllers. In the 
conventional system known heretofore, there exists a 
problem in the point that, since the routine of device 
driver rearrangement needs to be executed with regard 35 
to the entire device drivers, a considerable time is 
required for such rearrangement. 
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[0004] It is therefore an object of the present inven- 
tion to realize fasfe*f execution of such device driver 
rearrangement. 

[0005] According to a first aspect of the present 
invention, there is provided an information processing 45 
apparatus which includes a storage means for storing 
management information of control software elements 
for controlling the electronic devices; an acquisition 
means for acquiring a change of the connection state of 
each electronic device to a bus constituting a bus sys- so 
tern; and an execution means for executing assignment 
of the control software element, which is used for con- 
trolling the electronic device relevant to the acquired 
change of the connection state, on the basis of the con- 
nection state change acquired by the acquisition .55 
means. 

[0006] The acquisition means further serves to 
acquire device attribute information relative to the elec- 0 



trontc devices; and the execution means makes a deci- 
sion, on the basis of the device attribute information 
acquired by the acquisition means, as to whether the 
electronic device is the one controllable by the informa- 
tion processing apparatus including the self apparatus, 
and executes the assignment of the control software 
element in accordance with the result of such a decision 
as well. 

[0007] The storage means stores, as management 
information, the relation of mutual correspondence 
between the electronic devices and the information 
processing apparatus that hold the control software ele- 
ments for controlling the electronic devices; and the 
execution means makes a decision as to whether the 
electronic device relevant to the change of the connec- 
tion state is included or not in the management informa- 
tion stored in the storage means, and then executes the 
assignment in accordance with the result of such a deci- 
sion as well. 

[0008] The acquisition means acquires the change 
of the connection state of the electronic device when the 
bus is reset. 

[0009] In this bus system, the bus is an IEEE1394 
high-performance serial bus. and the acquisition means 
acquires the connection state change in accordance 
with the difference of the node unique ID existing in the 
IEEE1394 bus before and after the bus reset. 
[0010] According to a second aspect of the present 
invention, there is provided an information processing 
method which includes a storage step of storing man- 
agement information of control software elements for 
controlling the electronic devices; an acquisition step of 
acquiring a change of the connection state of each elec- 
tronic device to a bus constituting the bus system; and 
an execution step of executing assignment of the control 
software element, which is used for controlling the elec- 
tronic device relevant to the acquired change of the con- 
nection state, on the basis of the connection state 
change acquired at the acquisition step. 
[0011] And according to a third aspect of the 
present invention, there is provided a recording medium 
containing a program which enables a computer to exe- 
cute the following routine so as to control an information 
processing apparatus. The routine includes a storage 
step of storing management information of control soft- 
ware elements for controlling the electronic devices; an 
acquisition step of acquiring a change of the connection 
state of each electronic device to a bus constituting the 
bus system; and an execution step of executing assign- 
ment of the control software element, which is used for 
controlling the electronic device relevant to the acquired 
change of the connection state, on the basis of the con- 
nection state change acquired at the acquisition step. 
[0012] In the information processing apparatus and 
method of the present invention and the program con- 
tained in the recording medium thereof, first the man- 
agement information of the control software elements 
for controlling the electronic devices is stored, and there 
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is acquired a change of the connection state of each 
electronic device to the bus constituting a bus system. 
And in accordance with the connection state change 
thus acquired, the assignment of the control software 
element is executed for controlling the electronic device 5 
relevant to such connection state change. 
[0013] The above and other features and advan- 
tages of the present invention will become apparent 
from the following description which will be given with 
reference to the illustrative accompanying drawings. 10 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

15 

Fig. 1 is a block diagram showing a structural exam- 
ple of a bus system where the present invention is 
applied; 

Fig. 2 is a block diagram showing a structural exam- 
ple of a television receiver 41 as a controller 11 in 20 
Fig. 1; 

Fig. 3 is a block diagram showing a structural exam- 
ple of a video cassette recorder 61 as a target 
device 13 in Fig. 1; 

Fig. 4 shows an example of a NUID information 25 
table held by the controller 1 1 in Fig. 1 ; 
Fig. 5 is a block diagram showing another structural 
example of the bus system; 

Fig. 6 is a flowchart for explaining a processing rou- 
tine of device driver assignment; 20 
Fig. 7 shows another example of the NUID informa- 
tion table; 

Fig. 8 is a block diagram showing a further struc- 
tural example of the bus system where the present 
invention is applied; 35 
Fig. 9 shows a further example of the table; 
Fig. 10 is a flowchart for explaining another 
processing routine of device driver assignment; 
Fig. 1 1 is a block diagram showing another struc- 
tural example of the bus system; *o 
Figs. 12A - 12C show other examples of the NUID 
information table; 

Fig. 13 is a block diagram showing a state where 
the controller 1 1 in the bus system of Fig. 1 1 newly 
holds the device driver D1 3; and 45 
Figs. 14A and 14B are diagrams for explaining 
recording media. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS so 

[0015] Fig. 1 shows a structural example of a bus 
system where the present invention is applied. In this 
bus system, a controller 12. a target device 13 and a tar- 
get device 14 are connected to a controller 11 via an 55 
IEEE1394 high-performance serial bus 31. The control- 
ler 1 1 has NUID1 1 as a node unique ID. and the control- 
ler 12 has NUID12 as a node unique ID. Similarly the 



target device 13 and the target device 14 have NUID13 
and NUID14, respectively, as a node unique ID thereof. 
[0016] The controller 11 consists of a television 
receiver 41 shown in Fig. 2 for example. A tuner 51 
demodulates a signal of a predetermined channel 
received via an unshown antenna and then outputs its 
intermediate frequency signal to a processor 52. The 
processor 52 demodulates the intermediate frequency 
signal obtained from the tuner 51 and outputs a video 
signal to a display 53 for displaying the signal thereon, 
while outputting an audio signal to a speaker 54 for 
emitting sound therefrom. 

[0017] A control unit 55 consists of a microcom- 
puter or the like for example and controls each section 
in response to a command from an input unit 56 consist- 
ing of a button, switch or remote controller. A memory 
57 consists of an EEPROM or the tike for example and 
stores predetermined information therein even in a 
power-off state. A 1394 interface (IF) 58 executes an 
interfacing process with the 1394 bus 31. 
[001 8] The target device 1 3 consists of a video cas- 
sette recorder 61 shown in Fig. 3 for example. A CPU 71 
executes various processes in accordance with a pro- 
gram stored in a ROM 72. Meanwhile in a RAM 73. 
there are stored programs and data required for the 
CPU 71 to execute various processes. An input-output 
interface 74 receives an input from an input unit 75 con- 
sisting of a button switch, a remote commander and so 
forth, and outputs video data and audio data to an out- 
put unit 76 consisting of output terminals and so forth. A 
recording/reproducing unit 77 is also connected to the 
input-output interface 74 to perform an operation of 
recording data in or reproducing the same from a video 
cassette (not shown) loaded in the recording/reproduc- 
ing unit 77. 

[0019] A 1394 interface 78 executes an interfacing 
process with the 1394 bus 31 . 

[0020] The controller 12 consists of a personal 
computer for example, and the target device 14 consists 
of a CD player or the like for example. A detailed expla- 
nation on the structure thereof is omitted here. 
[0021] It is supposed that, in the memory 57 of the 
television receiver 41 functioning as the controller 11, 
there is already stored a table which holds the relation- 
ship of mutual correspondence between the target 
devices in the 1 394 bus system and the controllers hav- 
ing software elements such as device drivers (virtual 
devices) to control the target devices. 
[0022] In this embodiment, as shown in Fig. 1. the 
controller 11 has a device driver D14 to control the tar- 
get device 14, and the controller 12 has a device driver 
D13 to control the target device 13. Therefore, as shown 
in Fig. 4, NUID12 serving as a node unique ID of the 
controller 12 is stored correspondingly to NUID 13 serv- 
ing as a node unique ID of the target device 13. and 
NUID1 1 serving as a node unique ID of the controller 1 1 
is stored correspondingly to NUID14 serving as a node 
unique ID of the target device 14. 



3 



5 



EP 1 056-242 A2 



6 



[0023] Suppose now that, in the state mentioned 
above, the connection in the bus system is so changed 
as shown in Fig. 5 for example. In this case, a controller 
81 and a target device 82 are connected to a controller 
12 via a 1394 bus 31. and a target device 83 is con- 
nected to a target device 14. The controller 81, the tar- 
get device 82 and the target device 83 have, 
respectively. NUID81. NUID82 and NUID83 each serv- 
ing as a node unique ID thereof. 

[0024] When any new device is connected to the 
1394 bus 31, there occurs a bus reset, and then a bus 
master (e.g., controller 11) in the 1394 bus executes a 
process of node ID assignment to each device and also 
a process of device driver assignment. Next, such 
device driver assignment (first embodiment) will be 
described below with reference to a flowchart of Fig. 6. 
[0025] At step S1 , the control unit 55 of the control- 
ler 11 (television receiver 41) selects one of the nodes 
connected to the 1394 bus 31, whereby the video cas- 
sette recorder 61 (target device 13) for example is 
selected. At step S2. the control unit 55 inquires of the 
node (video cassette recorder 61) selected at step S1 
about the node unique ID (NUID) thereof and whether 
the video cassette recorder 61 is a target or not (control- 
ler or not) . That is, the control unit 55 in this case con- 
trols the 1394 interface 58 and outputs a command 
packet to the selected node (video cassette recorder 
61) via the 1394 bus 31 so as to execute the inquiry. 
[0026] Each node contains a configuration ROM 
which stores therein a flag indicative of whether the rel- 
evant node has a function as a controller capable of 
controlling the other node or a function as a target 
device controlled by the other node. The target device 
13 (video cassette recorder 61) holds such configura- 
tion ROM in the ROM 72. Upon reception of this inquiry 
command via the 1394 interface 78, the CPU 71 reads 
out the self flag from the configuration ROM and then 
outputs it as a response from the 1394 interface 78. 
[0027] Upon reception of the response packet via 
the 1394 interface 58, the control unit 55 of the televi- 
sion receiver 4 7 1 extracts the flag and makes a decision 
at step S3 as^fo whether the flag indicates the target 
device or not. If the flag indicates the target device of the 
node, the operation proceeds to step S4, where the 
control unit 55 makes a decision as to whether the con- 
troller having a device driver to control the target device 
is already stored or not in the NUID information table 
stored in the memory 57. Even in the bus reset state, 
each controller still holds the preceding device driver 
held prior to occurrence of the bus reset. Since it is 
therefore not necessary to alter the table portion corre- 
sponding to the target device, the operation proceeds to 
step S6, where the control unit 55 makes another deci- 
sion as to whether all the nodes have been selected or 
not, and if the result of this decision signifies that there 
is any node not selected yet, the operation returns to 
step S1. 

[0028] In this case/ as shown in Fig. 4, there is 



already stored on the table that the controller holding 
the device driver for the target device 1 3 is the controller 
12. so that the operation returns to step S1. 
[0029] Subsequently at step S1. the control unit 55 

5 selects the target device 14 for example and then exe- 
cutes the same process as in the foregoing case. Since 
the device driver for the target device 14 is already 
stored on the table as shown in Fig. 4, the same proc- 
ess is executed as in the foregoing case described 

10 above. 

[0030] Next, in case the controller 1 2 for example is 
selected as one node, the result of the decision at step 
S3 is NO since this node is not a target device (but a 
controller), so that the operation returns to step S1 from 
15 step S6. The same process is executed also when the 
controller 81 is selected as a node. 
[0031] In case the target device 82 is selected as 
one node, the controller holding a device driver for this 
target device has not yet been stored on the table. 
20 Therefore, the result of the decision at step S4 is NO, 
and the operation proceeds to step S5. where the con- 
trol unit 55 designates, in accordance with a predeter- 
mined rule, the controller to hold the device driver which 
controls the selected target device (in this case, target 
25 device 82). 

[0032] This designation enables selection of the 
controller with the least node unique ID out of the entire 
controllers having a function to hold a device driver. In 
the example of Fig. 5. NUID1 1 . i.e., the node unique ID 
30 of the controller 1 1 . is the least in the entire node unique 
ID of the nodes, and this node 1 1 (television receiver 
41) has the memory 57 to store the table, so that the 
controller 11 is designated as a controller to hold the 
device driver D82 for controlling the target device 82. 
35 That is, at this time, the control unit 55 designates itself. 
The control unit 55 creates the device driver D82 and 
stores the same in the memory 57. 
[0033] Further, as shown in Fig. 7, the control unit 
55 stores the node unique ID1 1 of the controller that 
40 holds the device driver D82 for controlling the target 
device 82. correspondingly to the NUID82 which is the 
node unique ID of the target device 82. 
[0034] As the operation returns from step S6 to step 
S1, the target device 83 is selected as one node, and 
45 similarly to the above, the controller 11 creates and 
holds, in the memory 57, the device driver D83 for con- 
trolling the target device 83 and, as shown in Fig. 7, 
stores the NUID11 which is the node unique ID of the 
controller that holds the device driver D83 for controlling 
so the target device 83. correspondingly to the NUID83 
which is the node unique ID of the target device 83. 
[0035] When the result of the decision at step S6 
signifies that the entire nodes have been selected after 
completion of the above procedure, the control unit 55 
55 makes a decision at step S7 as to whether there exists 
any target device stored already on the table and not 
selected at step S1 this time. In case merely a new node 
3 has been added to the bus system, the result of this 
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decision becomes NO. and the processing routine is 
terminated. 

[0036] Meanwhile, in case the target device 83 con- 
nected in the state of Fig. 5 has been disconnected from 
the bus system as shown in Fig. 8 for example, the 5 
result of the decision at step S7 becomes YES. Then 
the control unit 55 executes, at step S8. a process of 
deleting from the table the target device stored on the 
table and not selected this time. More specifically, the 
relevant target device is the one stored once on the w 
table but disconnected from the bus system, and there- 
fore it has not been selected as a node this time, so that 
it is deleted from the table. As a result, the table is 
rewritten from the state of Fig. 7 to the one shown in Fig. 
9. In this example, there are deleted NUID83 as the is 
node unique ID of the target device 83 and NUID11 as 
the node unique ID of the controller holding the device 
driver D83. 

[0037] At this time, the device driver D83 of the con- 
troller 1 1 is also deleted, as shown in Fig. 8. 20 
[0038] Next, an explanation will be given on another 
processing routine of device driver assignment (second 
embodiment) with reference to a flowchart of Fig. 10. 
This example represents an exemplary case where the 
connection in the bus system of Fig. 5 has been 25 
changed as shown in Fig. 11. 

[0039] When any connected devices have thus 
been disconnected from the 1394 bus 31 (e.g.. when 
the controller 12 and the target device 83 have been dis- 
connected), the bus is reset similarly to the foregoing 30 
case described above, and the bus master (e.g., con- 
troller 1 1) in the bus system executes a routine of device 
driver assignment. 

[0040] In case the bus system has a construction 
based on a HAVi (Home Audio/Video initiative) architec- 35 
ture, the controller 1 1 corresponds to a DCM manager 
which has leadership for installation and is capable of 
assigning DCM (Device Control Module) or FCM. 
[0041] At step S31 , the control unit 55 of the con- 
troller 1 1 {television receiver 41 ) reads out the self node 40 
unique ID (NUID1 1) from the configuration ROM stored 
- in the memory 57 and then sends the node unique ID to 
the entire devices connected to the bus system. Such 
transmission of the node unique ID after the bus reset in 
this routine is executed with regard to the entire devices 45 
(in the example of Fig. 11, controllers 1 1, 81 and target 
devices 13, 14. 82) connected to the bus system. 
[0042] At step S32. the control unit 55 executes a 
process of holding the pre-bus reset NUID information 
table. Consequently, if a post-bus reset NUID informa- so 
tion table is produced at. e.g.. step S35 which will be 
mentioned later, the pre-bus reset NUID information 
table is still held. 

[0043] In this example, the control unit 55 executes 
a process of holding the NUID information table where. 55 
as shown in Fig. 7. the node unique ID (NUID13) of the 
target device 13 and the node unique ID (NUID12) of 
the controller 12 are set correspondingly to each other. 



and the node unique ID (NUID14. NUID82) of the target 
devices 14. 82 and the node unique ID (NUID1 1) of the 
controller 1 1 are set correspondingly to each other. 
[0044] At step S33. the control unit 55 sends a com- 
mand packet (hereinafter referred to as a controller 
presence notice command), which notifies that the unit 
55 is a controller, to the entire devices connected to the 
bus system within a lapse of one second after occur- 
rence of the bus reset. Similarly, each of the controllers 
(in the example of Fig. 11. controllers 11 and 81) con- 
nected to the bus system also sends such a controller 
presence notice command. 

[0045] Subsequently at step S34. the control unit 55 
receives the node unique ID sent thereto at step S31 
from the entire devices connected to the bus system. 
Thereafter at step S35, a post-bus reset NUID informa- 
tion table shown in Fig. 12A is produced in accordance 
with the node unique ID thus received. More specifically, 
there is produced a NUID information table where the 
node unique ID of merely the target device alone is set 
out of the entire received node unique ID. The node 
unique ID of the controller is used in producing an 
undermentioned NUID table for the controller. 
[0046] In this example, the target device 83 con- 
nected previously in the state of Fig. 5 is not present in 
the state of Fig. 1 1 (i.e., removed from the bus system), 
so that the controller 11 does not receive the node 
unique ID (NUID83) from the target device 83. There- 
fore. NUID83 is not set on the NUID information table 
produced here. 

[0047] Next at step S36, the control unit 55 mutually 
compares the node unique ID of the target devices set 
respectively on the pre-bus reset NUID information 
table held at step S32 and on the post-bus reset NUID 
information table produced at step S35. - 
[0048] Subsequently at step S37. the control unit 55 
makes a decision as to whether there exists any node 
unique ID (deleted node unique ID) which is set on the 
pre-bus reset NUID information table but is not set on 
the post-bus reset NUID information table. And if the 
result of this decision signifies that such node unique ID 
is present, the operation proceeds to step S38. That is. 
a decision is made here as to whether any target device 
removed from the bus system is present or not. and in 
case the result of this decision signifies that such a tar- 
get device is present, the operation proceeds to step 
S38. 

[0049] Since the target device 83 is removed from 
the bus system in this example, NUID83 set previously 
on the pre-bus reset NUID information table (Fig. 7) is 
not present on the post-bus reset NUID information 
table (Fig. 12A), so that the operation proceeds to step 
S38. 

[0050] Thereafter at step S38, the control unit 55 
selects one node unique ID out of the entire deleted 
node unique ID, and then makes a decision as to 
whether the self holds the device driver to control the 
target device having the selected node unique ID (i.e.. 
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one of the target devices removed from the bus sys- 
tem). And if the result of this decision is affirmative, the 
operation proceeds to step S39 to delete the relevant 
device driver. 

[0051] In this example. NUID83 is selected, and 5 
there is deleted the device driver D83 which is held by 
the controller 1 1 and serves to control the target device 
83 having NUID83. 

[0052] Meanwhile, if the result of the decision made 
by the control unit 55 at step S38 signifies that the self w 
does not hold the device driver to control the target 
device, the operation proceeds to step S40, where a 
command packet for executing deletion is sent to the 
controller which holds the relevant device driver. And in 
response to the command packet thus received, the 15 
controller deletes the device driver that have been held. 
[0053] After the self deletes the device driver at 
step S39 or a command packet for deletion of the device 
driver is sent at step S40. the operation of the control 
unit 55 proceeds to step S41 . 20 
[0054] Then at step S41 . the control unit 55 makes 
a decision as to whether all the device drivers for con- 
trolling the removed target devices have been entirely 
deleted or not by the process at step S39 or S40. And if 
the result of this decision signifies that any non-deleted 25 
target device is still present, the operation returns to 
step S38, and the subsequent processes are executed. 
More specifically, the processes from step S38 through 
step S40 are executed repeatedly until the entire device 
drivers for controlling the removed target devices are 30 
deleted completely from the bus system. 
[0055] If the result of the decision at step S37 signi- 
fies that none of the removed target devices is present, 
or if the result of the decision at step S41 signifies that 
the entire device drivers for controlling the removed tar- 35 
get devices have been completely deleted, the opera- 
tion proceeds to step S42. 

[0056] Subsequently at step S42, the control unit 55 
produces a controller NUID table to manage the node 
unique ID of thfe controller connected to the bus system, 40 
in response tcrthe result of reception of the controller 
presence notfce command sent at step S33 from the 
other controller connected to the bus system (i.e.. the 
command packet sent within a lapse of one second 
after occurrence of a bus reset state), and by the use of 45 
such a controller NUID table, the control unit 55 updates 
the post-bus reset NUID information table (Fig. 12A) 
produced at step S35. Although not shown in the dia- 
gram, the node unique ID of the controllers connected 
to the bus system are set on the controller NUID table, so 
In this example, the node unique ID (NUID11 and 
NUID81) of the controllers 1 1 and 81 are set. 
[0057] Explaining the above process more specifi- 
cally, a decision is made as to whether the node unique 
ID of the controller having sent the controller presence 55 
notice command therefrom (i.e., the node unique set on 
the controller NUID table) is existent or not on the pre- 
bus reset NUID information table. And if the result of this 0 



decision is affirmative, there is detected the node 
unique ID of the target device set correspondingly to the 
node unique ID of the relevant controller. 
[0058] Thereafter a decision is made as to whether 
the node unique ID of the detected target device is set 
or not on the post-bus reset NUID information table. And 
if the result of this decision is affirmative, the node 
unique ID of the source controller is set correspondingly 
to the node unique ID of the relevant target device. 
[0059] In case the result of the above decision sig- 
nifies that the node unique ID of the source controller 
having sent the controller presence notice command 
therefrom is not set on the pre-bus reset NUID informa- 
tion table, then the node unique ID of the source control- 
ler is not set on the post-bus reset NUID information 
table. 

[0060] Meanwhile, in case the result of the above 
decision signifies that the node unique ID of the source 
controller is set on the pre-bus reset NUID information 
table but the node unique ID of the target device set cor- 
respondingly to the node unique ID of the source con- 
troller is not set on the post-bus reset NUID information 
table, then the node unique ID of the relevant controller 
is not set on the post-bus reset NUID information table. 
[0061] The node unique ID (NUID11) of the self 
(controller 11) is similarly verified, and in accordance 
with the result of such verification, the node unique ID of 
the self is set on the post-bus reset NUID information 
table. 

[0062] In this example, the post-bus reset NUID 
information table is updated as shown in Fig. 12B. The 
controller 11 receives the controller presence notice 
command (within a lapse of one second after occur- 
rence of the bus reset state) from the controller 81, but 
the node unique ID (NUID81) of the controller 81 is not 
existent on the pre-bus reset NUID information table 
(Fig. 7). Therefore. NUID81 is not set on the post-bus 
reset NUID information table (Fig. 12A). 
[0063] On the pre-bus reset NUID information table 
(Fig. 7). the node unique ID (NUID11) of the controller 
1 1 itself is set correspondingly to the node unique ID 
(NUID14, NUID82, NUID83) of the target devices. And 
the node unique ID (NUID14. NUID82) are set on the 
post-bus reset NUID information table (Fig. 12A), so 
that NUID11 is set correspondingly thereto as shown in 
Fig. 12B. 

[0064] Subsequently at step S43, the control unit 55 
makes a decision with reference to the post-bus reset 
NUID information table (Fig. 12B) updated at step S42. 
as to whether there is present or not the node unique ID 
of the target device to which the node unique ID of the 
controller is not set correspondingly. And if the result of 
this decision signifies that such node unique ID is 
present, the operation proceeds to step S44, where one 
node unique ID is selected and then the controller is 
determined for holding the device driver to control the 
target device having the selected node unique ID. 
[0065] This determination can be performed in the 
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same manner as at step S5 in Fig. 6 for example. In 
case the controller 1 1 is a DCM manager, the controller 
for holding the device driver can be determined in 
accordance with a DCM manager preference where the 
priority order of the controller capable of holding the tar- 
get device is preset. 

[0066] In this example, the node unique ID of the 
controller is not set correspondingly to NUID13 (node 
unique ID of the target device 13) on the post-bus reset 
NUID information table (Fig. 12B) updated at step S41. 
so that the controller for holding the device driver D1 3 to 
control the target device 13 is determined. In this case, 
the controller 1 1 serves to hold the device driver D13. 
[0067] Next at step S45. the control unit 55 outputs 
a command packet, which generates a device driver to 
control the target device detected at step S43, to the 
controller determined at step S44. Thereafter the con- 
trol unit 55 sets, on the post-bus reset NUID information 
table, the node unique ID of the source controller that 
has sent the command packet therefrom, correspond- 
ingly to the node unique ID of the target device to which 
the node unique ID of the controller is not set corre- 
spondingly. 

[0068] In response to the command packet for gen- 
erating a device driver, the controller generates a device 
driver to control the designated target device and then 
stores the same. 

[0069] In this example, the controller 1 1 itself gener- 
ates the device driver D13 (for example, uploads from 
the targed device 13) to control the target device 1 3 and 
stores the same as shown in Fig. 13. Then the control 
unit 55 sets, on the post-bus reset NUID information 
table, the node unique ID (NUID1 1 ) of the controller 1 1 
correspondingly to the node unique ID (NU1D13) of the 
target device 13, as shown in Fig. 12C. 
[0070] After the process at step S45. the operation 
returns to step S43 and then the subsequent processes 
are executed. That is. the processes from step S43 
through step S45 are executed repeatedly until the 
result of the decision at step S43 signifies that none of 
the node unique ID of the target device, to which the 
node unique ID of the controller is not set correspond- 
ingly, is existent on the NUID information table. 
[0071] Upon complete termination of the device 
driver assignment, the pre-bus reset NUID information 
table retained by the process at step S32 is erased, and 
only the post-bus reset NUID information data at the ter- 
mination of the device driver assignment is retained. 
That is. when the bus is reset again, this NUID informa- 
tion table is retained as a pre-bus reset NUID informa- 
tion table. 

[0072] The above description represents an exem- 
plary case where one device has been disconnected 
from the system bus (i.e.. when the bus state has been 
changed from Fig. 5 to Fig. 11). Similarly, in case a tar- 
get device is newly added, the required device driver 
can be assigned in the same manner as the above. 
[0073] According to the routine of assignment men- 



tioned above, when a bus reset state has thus occurred, 
the device drivers prior to occurrence of such a bus 
reset are held continuously in the respective controllers, 
and when any target device has been disconnected 

5 from the bus system, the relevant device driver is 
deleted. Meanwhile, when any target device has newly 
been added to the bus system, a device driver relative 
to the added target device only is newly created and 
stored. Thus, as compared with the known process of 

10 assigning the device drivers for the entire target devices 
at each bus reset in accordance with a predetermined 
rule, it becomes possible to achieve faster assignment 
completely. 

[0074] In the embodiment described above, the bus 

15 system has a configuration of star connection. However, 
even if the bus system has a serial daisy chain configu- 
ration, it is still possible to execute the device driver 
assignment according to the same processing routine. 
[0075] Referring now to Figs. 14A and 14B, an 

20 explanation will be given on a medium used for installing 
a program, which is prepared to execute the above 
processing routine, in a television receiver (or some 
other apparatus) and enabling the program to be exe- 
cutable by the television receiver. 

25 [0076] As shown in Fig. 14A, the program is provid- 
abte for the user in a state installed previously in a hard 
disk 102 or a semiconductor memory 103 incorporated 
as a recording medium in the television receiver 101 . 
[0077] In another case, as shown in Fig. 14B. the 

30 program is providable as package software stored tem- 
porarily or permanently in a recording medium such as 
a floppy disk 111. CD-ROM (Compact Disk-Read Only 
Disk) 1 12. MO (Magneto-Optical) disk 113, DVD (Digital 
Versatile Disk) 114. magnetic disk 115 or semiconduc- 

35 tor memory 1 1 6. 

[0078] The term "medium" used in this specification 
connotes any of such entire media included in a broad- 
sense concept. 

[0079] Also in this specification, the steps that 
40 describe the program provided by the medium connote 
all the time-series processes executed sequentially in 
the prescribed order- and even those executed parallelly 
or individually instead of such time-series processing. 
[0080] Further in this specification, the term M sys- 
45 tern" represents the whole structure consisting of a plu- 
rality of apparatus. 

[0081] According to the information processing 
apparatus and method of the present invention and the 
program contained in the recording medium thereof. 

so first the device attribute information of the electronic 
device is acquired, then the management information of 
the control software for controlling the electronic device 
is stored, and subsequently a change of the connection 
state of each electronic device to the bus is acquired. 

55 And in accordance with the connection state change 
thus acquired, the control software element for control- 
ling the electronic device relevant to such connection 
state change is assigned to one of the information 
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processing apparatus including the self apparatus, 
whereby the routine for assignment of the control soft- 
ware elements can be completed fast. 
[0082] Although the present invention has been 
described hereinabove with reference to some pre- 5 
ferred embodiments thereof, it is to be understood that 
the invention is not limited to such embodiments alone, 
and a variety of other changes and modifications will be 
apparent to those skilled in the art without departing 
from the spirit of the invention. w 
[0083] The scope of the invention, therefore, is to 
be determined solely by the appended claims. 

Claims 

15 

1. An information processing apparatus in a bus sys- 
tem consisting of electronic devices and one or 
more information processing apparatus to control 
said electronic devices, comprising: 

20 

a storage means for storing management infor- 
mation of control software elements for control- 
ling said electronic devices; 
an acquisition means for acquiring a change of 
the connection state of each electronic device 25 
to a bus constituting said bus system; and . 
an execution means for executing assignment 
of the control software element, which is used 
for controlling the electronic device relevant to 
the acquired change of the connection state. 30 
on the basis of the connection state change 
acquired by said acquisition means. 

2. An information processing apparatus according to 
claim 1. wherein said acquisition means further 35 
serves to acquire device attribute information rela- 
tive to said electronic devices; and said execution 
means makes a decision, on the basis of the device 
attribute information acquired by said acquisition 
means, as to whether said electronic device is the 40 
one controllable by said information processing 
apparatus including the self apparatus, and exe- 
cutes the assignment of the control software ele- 
ment in accordance with the result of such a 
decision as well. 45 

3. An information processing apparatus according to 
claim 1, wherein said storage means stores, as 
management information, the relation of mutual 
correspondence between said electronic devices so 
and the information processing apparatus that hold 

the control software elements for controlling said 
electronic devices; and said execution means 
, makes a decision as to whether the electronic 
device relevant to the change of the connection 55 
state is included or not in the management informa- 
tion stored in said storage means, and then exe- 
cutes the. assignment in accordance with the result 5 



of such a decision as well. 

4. An information processing apparatus according to 
claim 1, wherein said acquisition means acquires 
the change of the connection state of said elec- 
tronic device when said bus is reset. 

5. An information processing apparatus according to 
claim 4, wherein said bus is an IEEE1394 high-per- 
formance serial bus, and said acquisition means 
acquires the connection state change in accord- 
ance with the difference of the node unique ID exist- 
ing in the IEEE1394 bus before and after the bus 
reset. 

6. An information processing apparatus according to 
claim 4. wherein said bus is an IEEE1394 high-per- 
formance serial bus, and said acquisition means 
acquires the connection state change in accord- 
ance with the difference of HAVi global unique ID 
existing before and after the bus reset. 

7. An information processing apparatus according to 
claim 1 ( wherein said bus is an IEEE 1394 high-per- 
formance serial bus. and said apparatus is a final 
leader of the HAVi DCM manager. 

8. An information processing apparatus according to 
claim 1, wherein said bus is an IEEE1994 high-per- 
formance serial bus, and said execution means 
executes the assignment of the control software 
element in accordance with the HAVi DCM man- 
ager preference as well. 

9. An information processing apparatus according to 
claim 1 , wherein said bus is an IEEE1394 high-per- 
formance serial bus, and said execution means 
executes the assignment of the control software 
element in such a manner that one information 
processing apparatus, which has the least node 
unique ID out of the entire node unique ID of the 
whole information processing apparatus, holds said 
control software element. 

10. An information processing method for an informa- 
tion processing apparatus in a bus system consist- 
ing of electronic devices and one or more 
information processing apparatus to control said 
electronic devices, comprising: 

a storage step of storing management informa- 
tion of control software elements for controlling 
said electronic devices: 

an acquisition step of acquiring a change of the 
connection state of each electronic device to a 
bus constituting said bus system; and 
an execution step of executing assignment of 
the control software element, which is used for 
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controlling the electronic device relevant to the 
acquired change of the connection state, on 
the basis of the connection state change 
acquired at said acquisition step. 

5 

11. A recording medium containing a program which 
enables a computer to execute the following routine 
so as to control an information processing appara- 
tus in a bus system consisting of electronic devices 
and one or more information processing apparatus to 
to control said electronic devices, said routine com- 
prising: 

a storage step of storing management informa- 
tion of control software elements for controlling is 
said electronic devices; 

an acquisition step of acquiring a change of the 
connection state of each electronic device to a 
bus constituting said bus system; and 
an execution step of executing assignment of 20 
the control software element, which is used for 
controlling the electronic device relevant to the 
acquired change of the connection state, on 
the basis of the connection state change 
acquired at said acquisition step. 25 
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